Background: Seizures are associated with neurological manifestations of HIV. They may be the presenting symptom and can occur at any disease stage. Aim: To determine the frequency and clinical aspects of new-onset seizures in patients with human immunodeficiency virus (HIV) infection. Methods: A study of an HIV-infected patient cohort on highly active anti-retroviral therapy (HAART) in the out-patients clinic of the Lagos state university teaching hospital, Nigeria. In a cross-sectional design, 308 HIV infected patients were recruited over a period of 1 year. Cases with a first seizure during this period were further examined. Details of demographic data, the first seizure date, seizure characteristics, neurologic complications and CD4 count at the time of the seizure were documented. Results: A total of 20 (6.5%) had new-onset seizures during the study period. 6/20 (30%) were males and 14/20 (70%), females. Their ages ranged between 22 -51 years with a mean of 34.2 ± 8.7 years. The seizure was focal in 2/20 (10%) of cases and generalised in 90% (18/20) of cases. A total of 13/20 (65%) had recurrence of their seizures. None of the cases had focal neurological deficit at the time of the first seizure. The mean CD4 count was 165.3 ± 145.7. The mean duration on HAART was 19.5 ± 12.7 months. Cases with CD4 counts ≤200 cells/mm 3 constituted 70% (14/20) whilst those with CD4 counts >200 made up 30% (6/20) [p = 0.666]. Conclusions: Seizures remain a significant neurological manifestation of HIV infection and has a high recurrence rate. It occurs more commonly in the advanced stage with severe immune suppression and may be attributable to HIV encephalopathy. Early treatment would reduce the burden and improve patient's quality of life.
Introduction
Seizures are frequent manifestations of central nervous system disorders in patients infected with human immunodeficiency virus (HIV). They are more common in advanced stages of the disease, although they may occur early in the course of illness with an estimated frequency of 11% to 17% and a recurrence rate as high as 70% [1] . They may be the presenting symptom in 18% of cases [2] .
Approximately half of HIV-infected patients with seizures have no definite identifiable disease of the brain, and HIV encephalopathy seems to be the most likely cause of the seizures [3] [4] [5] . Seizures may also occur as a result of focal brain lesions such as opportunistic infections, (CNS toxoplasmosis, Progressive multifocal leukoencephalopathy and CNS lymphoma) neoplasms, and cerebrovascular diseases [3, 6, 7] . Others include cryptococcal abscesses, tuberculous abscesses, tuberculomas, nocardial abscesses, and syphilitic gummas [8] [9] [10] [11] . Drug toxicity and metabolic derangement may act as precipitants [4] . Meningitis resulting from opportunistic infections is also a frequent source of seizures with cryptococcal meningitis being the most common [4, 12] .
The imbalance of excitatory and inhibitory neurotransmitters, lowered threshold of cortical excitability and impaired mechanisms for terminating electrical seizure activity is thought to predispose to these seizures. The seizure types include partial, generalized, simple partial with secondary generalization and generalized convul-sive status epilepticus [13] .
Seizures in HIV-infected patients have a high rate of recurrence [14] , thus initiation of antiepileptic therapy even after the first seizure is recommended [15] . Knowledge of the pharmacokinetic profiles of antiretroviral and antiepileptic drugs is essential as both groups of drugs are metabolized by the cytochrome P450 system. Fluctuations in serum antiepileptic and antiretroviral levels with loss of viral suppression have been found to occur with these combinations. The older generation AEDs lower the effective dose of non nucleotide reverse transcriptase inhibitors (NNRTIs) and protease inhibitors (PIs) with resultant virological failure and development of ARV resistance [16, 17] . The newer antiepileptic agents like gabapentin, lamotrigine and levetiracetam do not have most of these disadvantages and are therefore recommended for use in HIV-associated seizures [18] . Birbeck et al. [19] reported that over 50% of patients with HIV potentially require therapy with antiepileptic drugs for the controls of seizures, psychiatric conditions or peripheral neuropathy and thus proposed guidelines for antiepileptic drug selection for people with HIV/ AIDS. The dearth of knowledge on the prevalence of seizures in Nigeria, Sub-Saharan Africa where HIV infection is endemically prompted this study.
Methodology

Study Setting and Design
The study was conducted at the HIV clinic of the Lagos State University Teaching Hospital, (LASUTH) one of the reference tertiary hospitals for HIV/AIDS in Lagos, Nigeria attending to about 8000 patients annually. We used a cross-sectional study design involving HIV positive adults, aged 18 years and above and on antiretroviral therapy (ART). Cases with a family history of epilepsy, previously diagnosed epilepsy, past history of febrile seizures, head injury, drug usage (IV heroin, marijuana) and metabolic derangements were excluded from the study. The institutional ethics review board approved the study and consent was obtained from the individual patients.
Participant Recruitment and Data Collection
A total of 308 HIV-positive cases were reviewed consecutively over a 1 year period between September 2011 and September 2012. Those with a first seizure during this 1-year period were further examined by the first author (O.O.Os). Information documented include demographic data, the first seizure date, seizure characteristics, (frequency and clinical seizure type based on the 2010 International league against Epilepsy classification) and neurologic complications related to HIV at time of seizure. The CD4 cell count at the time of the first seizure was also documented from the database. This was followed by a detailed clinical examination of the nervous system. Seizure types were documented as focal, generalized, and focal with secondary generalization or status epilepticus.
Data Analysis
Data entry and analysis were achieved using the Statistical Package for Social Sciences (SPSS) version 19.0. Group differences in mean values of numerical data were compared using Students t test, while Pearson chi-square was used to determine statistical significance of group differences for categorical variables.
Level of significance was set at P value < 0.05.
Results
Demographic Characteristics of Population with New-Onset Seizures
During the study period, a total of 308 HIV-infected patients were reviewed in the out-patients department. Twenty (20/308) had seizures in the last year. They were 6/20 (30%) males and 14/20 (70%) females. Their ages ranged between 22 -51 years with a mean of 34.2 ± 8.7 years (median 34, range 29). The ages of the males ranged between 24 -51 years with a mean of 35.1 ± 9.7 years (median 32.5, range 27) whilst that of the females ranged between 22 -49 years with a mean of 33.9 ± 8.5 years (median 34.5, range 27). The duration of cases on HA-ART ranged between 1 -49 months with a mean of 19.5 ± 12.7 months (median 18.5, range 48) ( Table 1) .
Frequency and Clinical Characteristics of Population with New-Onset Seizures
Of the 308 participants, 20 (6.5%) had new-onset seizures. The first seizure was focal in 2/20 (10%) of cases whilst generalized seizures made up 90% (18/20) of cases. All generalized seizures were tonic-clonic whilst the focal seizures were without impairment of consciousness and with motor components only. Focal seizures with impairment of consciousness, focal seizures with secondary generalization and status epilepticus were not observed. 
Discussion
New-onset seizures are not common in our HIV infected population (6.5%). Wong et al. [20] had observed a higher rate of 11%. Compared with the Wong study, the lower rate in our study may be attributed to the exclusion of cases with metabolic abnormalities from the onset. Pascual-sedano et al. had earlier reported that toxicmetabolic factors accounted for more than half (58.8%) of the seizures patients experienced in their study [7] . Metabolic abnormalities are known to be a cause of seizures in HIV/AIDS and has also been found to increase the risk of status epilepticus. Also, in our study we included only HIV cases in the out-patients department. Exclusion of cases admitted in the emergency medical wards may account for the difference. Van Paesschen et al. [3] and Pascual-sedano et al. [7] however reported lower rates of 4% and 3% respectively.
We report a higher number of cases (90%) with generalised seizures. As in our study, other authors had reported generalised seizures to be more common than focal seizures. Wong et al., Pascual-Sedano et al. and Bartholomei et al. had reported 94%, 70.6% and 70% cases of generalized seizures in their series respectively [7, 13, 20] . We did not observe any case of status epilepticus in our series probably because of our inclusion criteria. We studied only cases in the out-patients clinics.
Also, the exclusion of cases with metabolic abnormalities which is known to increase the risk for status epilepticus may also account for this. Pascual-sedano et al. had reported 17.6% of cases of status epilepticus in a cohort of in-patients.
Fourteen (70%) cases in our study had severe immune suppression as evidenced by low CD4 cell counts, at the time of their first seizure. This finding is similar to the 55.7% -91.0% reported in previous studies [2, 3, 13, 21] . Dore et al. [4] in a case-control study observed that 84% of patients with new-onset seizures had prior AIDSdefining illness with a low mean CD4 T-cell count. Majority of seizures are known to occur in the advanced stages of HIV infection and their apparent implications may be explained through HIV opportunistic CNS pathologies [6] .
Seizures were reported as the presenting manifestation of HIV-related disease in 3.8% to 18% of patients in some studies [2, 13, 20] . We did not observe seizures as the initial manifestation of HIV infection in our population, just as Pascual-sedano et al. [7] had also reported. We were unable to identify the cause of seizures in our study as imaging studies were not done as a result of financial constraints.
None of our cases presented with focal neurological deficit at the time of their first seizure, even with an overall low mean CD4 cell count of 165 cells/mm 3 and a mean duration of 19.5 months on highly active anti-retroviral therapy. The absence of focal signs which is a pointer of underlying mass lesions and the preponderance of generalised seizures which suggests a more diffuse brain disease may support HIV encephalopathy as the main cause of seizures in our population. Previous literature had documented that approximately half of HIVinfected patients with seizures have no definite identifiable disease of the brain, and cerebral HIV infection seems to be the most likely cause of the seizures [2, 4, 7, 20] .
Conclusion
Seizures remain infrequent neurological manifestations of HIV patients on HAART with a high recurrence rate. Most occur with severe immune suppression and may be attributable to HIV encephalopathy. Early treatment with anti-epileptic drugs would reduce this burden and improve the quality of life in these patients.
Limitations
Limitations of our study include lack of neuroimaging studies such as computed tomography (CT) and magnetic resonance imaging (MRI) as a result of financial constraints. This hampered aetiological diagnosis thus limiting diagnostic evaluations.
